Striatal dopamine activity and unilateral barpressing in rats.
A micro-punch tissue assay was used to measure changes in dopamine content at twenty-six sites within the striatum of rats trained to barpress exclusively with one forepaw for food pellets. Analysis of dopamine (DA) and its metabolite, 3,4-dihydroxyphenylacetic acid (DOPAC), was carried out using HPLC with electrochemical detection. The barpress group had a significantly higher DOPAC/DA ratio in both the contralateral and ipsilateral hemispheres when compared to feeding and homecage controls. The DOPAC/DA ratio is considered to be a measure of dopaminergic neuronal activity, thus suggesting a bilateral activation of the neostriatal dopaminergic afferents as a result of the motor performance. Topographical analysis within the barpress group revealed an anterior-posterior, medial-lateral gradient of dopaminergic activity with the posterior and lateral sites showing the greatest increases over the controls. The results of this experiment indicate that localized changes in neuronal activity can be monitored with the micro-punch assay-HPLC/EC technique and that voluntary motor behavior produces an activation of the striatal dopamine system.